Willd.] infest about 22.7 and 1.0 million hectares, respectively, of rangeland in Texas (Smith and Rechenthin 1964) . Honey mesquite can be controlled by broadcast foliar sprays containing 2,4,5-T (Beck et al. 1975a,b; Boyd et al. 1978; Fisher et al. 1972) and to a lesser extent by herbicides applied subsurface to the soil (Meyer and Bovey 1979) . Huisache can be controlled either by foliar applications of picloram or picloram + 2,4,5-T (Bovey et al. 1969) or by soil surface of subsurface applications of tebuthiuron (N-[5-( I, Idimethylethyl)-l,3,4-thiadiazol-2-yll_N,Ndimethylurea) (Bovey and Meyer 1978) . These species can also be controlled at least partially by basal oiling, grubbing, chaining, mowing, rootplowing, or fire (Boyd et al. 1978 , Fisheretal. 1959 , Weddleand Wright 1970 , Wiedemannet al. 1977 , Wright et al. 1976 .
These troublesome species are spread by seed carried primarily in the digestive tract of animals and subsequently excreted uninjured on the soil surface. Seeds of both species have a hard, impervious seed coat; germination occurs only sporadically until the seeds are scarified either mechanically or chemically, generally either by natural forces or by passing through the digestive tract of animals (Fisher et al. 1959) .
Honey mesquite germinates and produces more vigorous seehings at 29'C than at 21 or 38°C (Scifres and Brock 1969) . Seedlings can emerge and survive in continuous 50% reduction in radiant energy from full sunlight, but they cannot survive in over 90% reduction in radiant energy (Scifres et al. 1973) . Maximum seedling emergence occurred when the seeds were planted 0.5 cm deep at 27°C soil temperature (Scifres and Brock 1972 548 placed on the soil suiface germinated, but the seedlings did not survive. Seeds planted 5 to 6 cm deep germinated but failed to emerge. The honey mesquite radicle usually emerges 12 to I8 hr after planting in a warm, moist environment. A noticeable collar of cortical tissue separates the radicle from the hypocotyl within48 hr (Meyer et al. 197 I, Scifres and Hahn I97 1) . Generally, the cotyledons are fully expanded, and the epicotyl is prominent by the third or fourth day. The first true leaf above the cotyledons is compound; subsequent leaves are doubly compound. Plants grown in a warm greenhouse are usually IO to 20 cm tall after 2 months. Reproduction and establishment of velvet mesquite [Prosopis jzdifrom var. velutinu (Woot.) Sarg.] are similar to that of honey mesquite (Glendening and Paulsen 1955) .
Honey mesquite seedlings, regardless of age, fail to survive when the tops are removed below the cotyledonary node (Meyer et al. 1971, Scifres and Hahn 1971) . Scifres and Hahn (1971) found that 60% of 7-day-old seedlings grown in the greenhouse survived top removal above the cotyledons. Top removal just above the cotyledons resulted in branching from the cotyledonary node. The number of sprouts per seedling increased progressively as the seedlings were allowed to develop up to 56 days after emergence before top removal. Honey mesquite seedlings grown in the greenhouse and field normally have a single stem unless the top is injured or removed above the cotyledonary node. Scifres (1974) found that more huisache seeds germinated at 30° C than at 16,2 I, or 38O C. The seeds were not light-senstive, and optimum seedling emergence occurred when the seeds had been planted 2 cm deep. Few seedlings became established when the seeds had been left exposed on the soil surface. When planted deeper than 6 cm, huisache seeds germinated but failed to emerge. Bovey and Meyer (I 974) reported that either picloram or 2,4,5-T applied broadcast at 0.28 kg/ ha killed 73% or more of greenhousegrown honey mesquite seedlings up to 8 weeks after emergence, but the percentage killed declined thereafter. Picloram killed 90% or more of the huisache up to 8 weeks after emergence; 2,4,5-T killed only 72% I week after emergence and killed a significantly fewer plants thereafter.
Few data are available concerning the influence of existing vegetation and the microenvironment on seed germination and seedling growth and survival of honey mesquite and huisache under natural conditions. However, Ueckert et al. (1979) found that competition with associated vegetation overshadowed the effects of soil properties on honey mesquite seedling survival.
This study was undertaken to determine the influence of various herbicide and mechanical practices on the establishment of honey mesquite and huisache from seed on a native pasture.
Materials and Methods
The study was conducted on a Bleibetville clay (a member ofthe Thermic Udic Pellusterts) with a 3% slope near Bryan, Texas, in the Post Oak Savannah resource area. The experimental area had been cultivated about 8 years prior to the establishment of the plots. The area was ungrazed during those 8 years and the 5-year study period.
Predominate grasses on the site included: Twenty-four plots, 21 by 38 m, were established with mowed buffer zones 6 m wide between them. Eight treatments with three replicates each were arranged in a randomized, complete block design.
Approximately 6,000 scarified seeds each of honey mesquite (226 g) and huisache (357 g) were distributed evenly by hand over each plot at the beginning of the study on March 14,1974. Before dispersal, honey mesquite seeds had been mechanically scarified by a process described by Flynt and Morton (1969) ,and huisache had been chemically scarified by soaking for 45 minutes in concentrated sulfuric acid (Bovey et al. 1979) .
The close mowing plots were shredded to a stubble height of 3 to 5 cm to simulate heavy grazing. High mowing plots were shredded 25 to 30 cm high to simulate moderate herbage use. The third treatment consisted of an application of 12-12-12 fertilizer at 280 kg/ ha followed by mowing at a height of 25 to 30 cm. During 1974 through 1977, plots were mowed in May, July, and October. No mowing was done in 1978 or 1979 in order to allow the woody plants to grow large enough to be visible for counts and to allow sufficient growth of herbaceous plants for composition and yield measurements.
A fourth treatment consisted of disking the soil 15 cm deep and harrowing to form a good seed bed. The honey mesquite and huisache seeds were sown on the soil surface, but not subsequently covered with soil.
Three broadcast herbicide spray treatments were established. Tebuthiuron (80% wettable powder) and the propylene glycol butyl ether esters of 2,4-D were applied on May 6, 1974. The potassium salt of picloram was applied October 7, 1974. All herbicides were applied at 1.1 kg/ha in water equivalent to 187 L/ha with a tractor-mounted boom sprayer. No additional herbicide applications were made. The eighth set of plots was left untreated.
Honey mesquite and huisache plants were counted in each plot on June 1, 26, and 22 in 1977,1978, and 1979 , respectively. Percent canopy cover of each herbaceous species was estimated visually for each plot on June I, 1977, and June 22, 1979 . Herbage production was estimated October 27,1978 by harvesting all herbaceousvegetation mowed to a stubble height of about 4 cm from two areas 1 by 3 m near the center of each plot. Herbage was separated into grasslike plants and broadleaf plants and oven-dried at 7oOC. Herbage yield is expressed on an oven-dry-weight basis.
Results and Discussion
In 1979, untreated honey mesquite and huisache averaged I .2 and 2.5 m tall, respectively. Within a treatment, at least in 1978 and 1979, more huisache than honey mesquite became established, except for the picloram spray treatment where no appreciable difference occurred (Table 1) . Seedlings of huisache were more able than honey mesquite to become established even under the competition from existing herbaceous vegetation and attack by rabbits which nipped the tops of both species during the seedling stage. Regardless of treatment, however, both woody species were able to compete with the herbaceous vegetation and become established. Consequently, it does not seem possible to exclude the establishment of either honey mesquite or huisache in a native pasture containing viable seeds even without grazing, mowing, or other forage use. Herbicides and probably prescribed burning on a regular basis would control young woody plants better than the competitive effect of existing vegetation.
The number of huisache plants tended to increase more during the study than honey mesquite (Table I) . Huisache plant numbers continued to increase most prominently in plots mowed close, mowed high without fertilizer, sprayed with 2,4-D, and left untreated. Honey mesquite plant numbers only increased with close mowing and high mowing without fertilizer. Apparently, as is found in greenhouse experiment, a higher percentage of scarified honey mesquite germinates immediately than does huisache. Progressive seed germination over a 5-year period would make huisache more likely to have some seedlings become established than honey mesquite which germinates only over a l-to 3-year period. Also, the growth rate of huisache seedlings is greater than that of honey mesquite. The two species responded similarly regarding plant numbers to the various treatments (Table I ). In 1977, the most honey mesquite plants occurred on plots receiving disking and high mowing, with or without fertilizer. The fewest plants were present on the untreated plots and on areas receiving close mowing and 2,4-D or picloram sprays. In subsequent years, treatment differences decreased so that the only significant difference in honey mesquite establishment was between high mowing without fertilizer and the picloram treatment.
In 1977, huisache seedling establishment was greatest on untreated plots and on those receiving disking and high mowing, particularly with fertilizer. In 1978, the only significant difference occurred between high mowing with fertilizer and the picloram spray. In 1979, fewer huisache plants were present in the plots treated with picloram than either the untreated or those receiving high or close mowing.
Thus, picloram at I. I kg/ ha during the fall after spring seeding was the most effective treatment overall for limiting the establishment either of honey mesquite or huisache. This is not surprising since picloram is one of the most effective herbicides known for the control of these two species. However, no more than 1 and 2% of the honey mesquite and huisache seeds, respectively, had germinated and established plants by 5 years after seeding. Herbaceous cover was estimated in June of 1977 and 1979 . No significant differences in cover values were detected among treatments for either year. In 1977, foliarcovers of total grass, perennial grass, annual grass, and total broadleaf plants (data for treatments not shown) were 87,50,37, and 7%, respectively for all treatments; in 1979, the same vegetation categories were 81, 76, S? and 14%, respectively. Johnsongrass composed 29 and 18% of the perennial grass cover in 1977 and 1979, respectively. The largest vegetation difference between 1977 and 1979 was the increase in perennial grasses other than johnsongrass and the decrease in annual grasses in 1979. Likewise, in 1978, there were no significant differences among treatments in herbaceous standing crop (data not shown). The mean total vegetation, grass, and broadleaf oven-dry standing crop were 2,378 2,336, and 42 kg/ ha, respectively, averaged across all treatments. Thus, 3 to 5 years after planting, neither the treatments imposed nor the infestations of honey mesquite or huisache had a significant influence on either herbaceous cover or estimated herbage yield.
Although no more than 2% of the seeds planted produced established plants 5 years after treatment, none of the treatments entirely prevented the establishment of some plants. A broadcast spray of picloram at 1.1 kg/ ha during the fall of the year of seeding gave the best control of both woody species. Thus, competition from native herbaceous plants alone will not prevent the invasion of either honey mesquite or huisache in the Post Oak Savannah resource area of Texas.
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